The purpose of this study was to examine individual and situational interests in learning motor skills as associated with gender and skill. Individual and situational interests and motor skill were measured in middle school girls (n = 109) and boys (n = 82). A correlation analysis for the entire sample showed a moderate correlation between skill and individual interest (r = .63) and weak relationships between individual and situational interest (r < .10) and between situational interest and skill (r < .18). A MANOVA analysis revealed a difference between the boys and girls in situational interest at a borderline significance level (p = .05). However, when individual interest, skill, and gender were compared between students with high or low situational interest in a hierarchical log linear model, it was found that both groups did not differ in number of boys and girls (p = .98). But the high situational interest group had more students with high skill (p = .001) and high individual interest (p = .02). The results suggest that discrepancies in acquired skill accounted for the gender difference and that acquired skill is associated with individual interest and high situational interest in learning motor skills.
In school learning, motivational effects of individual interest have been documented in many subject areas. Based on a comprehensive meta-analysis, Schiefele, Krapp, and Winteler (1992) reported that individual interest has a significant average correlation coefficient of above .30 with achievement across all major school content areas. A number of researchers have demonstrated that individual interest leads to a high learner-task engagement that is required for a high level of achievement (Benton, Corkill, Sharp, Downey, & Khramtsova, 1995; Renninger, 1992; Schiefele, Krapp, & Winteler, 1992) .
Individual interest is considered as evolving along with the development of knowledge and value systems (Renninger, 2000) . It is considered to evolve slowly over time during an individual's constant and consistent interaction with an activity in a particular environment. Individual interest is based on -stored knowledge and stored value‖ (Renninger, 2000, p. 376) , therefore, it tends to be relatively stable and difficult to change. Yet, because individuals vary in their knowledge and values, there are tremendous differences in individual interests (Hidi & Anderson, 1992) . have argued that because learning in schools can be viewed as a form of externally controlled conditioning, situational interest can be elicited and may lead to a development of new individual interest in the content. It can be inferred from this perspective that situational interest may trigger students' motivation to engage in learning the knowledge and skills that they lack original individual interest in.
The effects of situational interest on academic achievement are studied mainly in reading, writing, mathematics, and science education. Most research has been focused on the role of certain text characteristics in text-based learning (e.g., Frick, 1992; Harp & Mayer, 1997; Hidi & Baird, 1986; Tobias, 1995; Wade, Buxton, & Kelly, 1999) . In general, situationally interesting texts motivate learners to read, enhance their comprehension, and result in a higher level of achievement. However, the effects of situational interest on achievement rely on its relevance to the content. Harp and Mayer (1997) and others (e.g., Garner, Gillingham, & White, 1989) have demonstrated that interesting but irrelevant information (seductive text and illustrations in texts) might interfere with and jeopardize the learning of important information.
Situational interest primarily influences learning by inducing stronger attention to the learning material (Hidi, 1995) and by increasing persistence on the task (Tobias, 1995) . The magnitude of the influence is determined by situational factors involved in the learning process and tasks. Mitchell (1993) demonstrated that situational interest in learning mathematics relies on learning process factors such as group work, learning tasks such as puzzle problems, and meaningfulness of the problems. Schraw, Bruning, and Svoboda (1995) identified six potential sources of situational interest for reading, including text coherence, ease of comprehension, emotiveness, vividness of text, extent of engagement of the learning process, and student prior knowledge. Chen, Darst, and Pangrazi (1999) found that novelty, challenge, attention demand, exploration intention of a learning task and instant enjoyment of learning determine the extent of situational interest in physical activities.
The findings have presented a challenge for educators in choosing interest-based motivation strategies. On one hand, individual interest students bring to school might motivate them to learn. On the other hand, their individual interests are so diverse that teachers may encounter enormous difficulties if they want to guide various individual interests into a unified direction toward learning a particular content. As situational interest is associated with variables that teachers may have control over such as task design and teaching methods, it may have a stronger potential than individual interest for teachers to use in motivating students to learn (Bergin, 1995; Hidi & Anderson, 1992; Schraw & Dennison, 1994) .
The influence of interest on academic performance is often associated with gender and knowledge/skill. Individual interest begins to differentiate between boys and girls at a very young age (Renninger, 1998; Renninger & Leckrone, 1991) . With socialization in various settings, including the school, individual interest can be viewed as gender-typical or gender-atypical by children (Hanson, 1996; Jacobs, Finken, Griffin, & Wright, 1998; Renninger, 1998) . The impact of the gender-interest association on learning is limited to situations where both male and female students have low individual interests in the subject. For example, in an examination of the impact of individual interest on writing, Benton et al. (1995) found that the male students performed better in a narrative writing task than their female counterparts when both had low individual interest in writing. The performance discrepancy disappeared between the male and female students who had high individual interest in writing.
Similarly, situational interest can be viewed as gender typical or atypical, which influences boys' and girls' learning performances. Anderson, Shirey, Wilson, and Fieldings (1987) found that in a sentence recall test boys and girls performed better in sentences that appealed to their own gender than in those appealing to the opposite gender. For gender-neutral sentences, it appeared that situational interest had a greater impact on boys' performance than on girls'. Häussler and Hoffmann (1998) analyzed a longitudinal data set of situational interest in middle school physics and revealed that factual information dealing with -hard-core‖ knowledge (p. 286) appealed to 80% of male students, while topics related to social relevance interested 72% of female students.
These findings have shown that both individual and situational interests are associated with gender and the gender-interest association has a differentiated impact on learning outcome for male and female learners. Although the literature has suggested that gender has a great impact on interest and learning outcome, its role can be mediated by acquired knowledge and skill (Hidi, Weiss, Berndorff, & Nolan, 1998; Tobias, 1994) . Individual and situational interests operate on different cognitive bases. According to Renninger (2000) , individual interest derives from and operates on knowledge and values that an individual has acquired. In this sense, individual interest influences learning behavior and outcome by providing an information surplus environment where learners tend to rely on their acquired knowledge to self-motivate and self-regulate learning. Situational interest, on the other hand, is triggered by situational conditions or information that elicit and, at times, maintain a focused attention and positive affective reaction to the content (Hidi, 2000) . Situational interest, therefore, operates in a learning setting where learners rely on the characteristics of novelty, uniqueness, and surprises in learning tasks to motivate and regulate their learning.
Although the findings on interest and its effects on learning are informative and useful for educators, interest has been studied rarely, if at all, in the domain of learning motor skills. Learning motor skills is a unique process of knowledge acquisition that requires both cognitive and physical engagement (Zimmerman & Kitsantas, 1997) . As demonstrated by Zimmerman and Kitsantas (1997) , motor skill learning is dominated in large part by learners' cognitive and social mediation of the process and outcome goals. There is little doubt that individual and situational interests are associated with and may influence the process of learning motor skills. The purpose of this study was twofold: to examine the extent to which individual and situational interests were associated in learning motor skills and the extent to which the association differentiated between male and female and between high and low skilled middle school students. Specifically, we intended to answer the following questions: (a) How were individual interest, situational interests, and motor skill related? (b) Did individual and situational interests differ by gender and skill? (c) Were high or low situational interest associated with gender, skill, and individual interest?
METHODS

Content Domain for the Study
Basketball was chosen as the content in which individual and situational interests and skill were measured. We chose this content based on (a) it is a major component in the physical education curriculum from elementary to high school across the nation. In other words, it has high content representativeness. (b) It is a content with minimal gender discrepancy. Both boys and girls have a similar level of individual interest in it (Chen et al., 1999) . (c) This content is also accompanied with well-established standardized tests with age-and genderrelevant national norms in all specific skill components [American Alliance for Health, Physical Education, Recreation, and Dance ( AAHPERD), 1984] . This allowed us to obtain valid and reliable data on participants' skills and to adjust performances by age and gender.
Participants
The participants were 7th and 8th grade students (N = 191, 57% female, 43% male) from a junior high school in a major metropolitan area in the southwestern United States. The mean ages for the 7th and 8th graders were 12.76 (SD = .54) and 13.81 (SD = .58), respectively. The sample represented the socioeconomic and cultural characteristics of the student population in the area, as acknowledged by the school and district officials. Racial characteristics of the students in the sample were 3% African Americans, 2% Asian Americans, 61% white, 26% Mexican American, 5% Native American, and 3% from other ethnic backgrounds. They came from high middle-to low-income families. Parental consent approval and student consent forms were received prior to data collection. All the participants were informed the right to withdraw from the study if they wished to do so. The school offered daily physical education classes that were instructed by certified physical education teachers. The physical education curriculum centered on a variety of sports and fitness activities.
Variables and Measures
Individual interest. Participants' individual interest in basketball was measured in a survey where eight activities/sports that were most frequently offered in the physical education curriculum were listed for rating. The activities included basketball, flag football, soccer, step aerobics, tennis, weight training, and track and field. The participants rated their individual interest in those activities on a 7-point Likert-type scale (7 = high to 1 = low). Rating basketball along with other physical activities allowed the measure of individual interest to be obtained in reference to the other activities. Thus, the likelihood of determining high or low individual interest based on students' self-reference was reduced (Tobias, 1994) .
Situational interest. Situational interest was measured using a 24-item Situational Interest Scale (Chen et al., 1999) . This scale measures situational interest not only as participants' direct responses to the activity, but also as a relational construct associated with sources of novelty, challenge, attention demand, exploration intention, and instant enjoyment dimensions (Deci, 1992; Chen et al., 1999) . Four items that assess overall situational interest (Total Interest) are -This activity is interesting,‖ -The activity looks fun to me,‖ -It is fun for me to try this activity,‖ and -This is an interesting activity for me to do.‖ In addition, five dimensional sources were represented by four items each. Examples of these items are as follows: -this activity is new to me‖ (novelty), -this activity is a demanding task‖ (challenge), -my attention was high‖ (attention demand), -I want to discover all the tricks in this activity‖ (exploration intention), and -this activity is exciting‖ (instant enjoyment). The 24 items were randomly placed in the scale and a 5-point Likert-type scale (5 = strongly agree to 1 = strongly disagree) was attached to each item. The rating scores on the four items in each dimension were summed for data analyses.
The construct validity of the scale was established using a factor analytical approach (Chen et al., 1999) . In both exploratory and confirmatory factor analyses with multiple data sets, the multidimensionality of the dimensional and Total Interest measures had been observed constantly and consistently. The five source dimensions evolved in the factor solutions accounted for 53 and 67% of the total variance of situational interest when students responded to conceptual learning tasks (watching video, etc.) and motor tasks (e.g., basketball shooting drills), respectively. The internal consistency coefficients (Cronbach's α, 1951) are .78, .80, .90, .9 1, .90, and .95 for the respective dimensions of Novelty, Challenge, Attention Demand, Exploration Intention, Instant Enjoyment, and Total Interest. These results suggest that data collected using Situational Interest Scale are likely to be valid and reliable.
Physical skill. We selected the chest-pass skill test to evaluate participants' prior basketball skill. The chestpass is the most basic skill of the sport and is used most frequently in both educational and competitive settings as instructional content and an evaluation item. It has high representiveness for the content. In addition, the skill is easy enough for almost every student to master. Yet, it is difficult to execute perfectly each time during standardized testing. Therefore, participants' skill levels can be identified accurately. In this study, the skill was assessed using the AAHPERD standardized basketball skill testing (1984) .
In the test, the student was required to move (using shuffling footwork) along a 22-foot line and chest-pass a basketball into five target boxes at various heights on a wall 8 feet away from the line. Figure 1 describes the test graphically. Two points were awarded for a pass into a box, one for a pass between two boxes. Performance was evaluated in terms of the total points earned in two trials of 30 s each. The validity estimates using expert judgment ratings range from .65 to .95 for males and from .69 to .94 for females at elementary, middle, and high school levels. Reliability (test-retest) coefficients range from .88 to .96 for males and .82 to .91 for females at the same school levels.
Data Collection
Data were collected in three stages. In the first stage, an individual interest survey was conducted. In the second stage, the chest-pass skill test was administered. In the third stage, situational interest was measured.
Individual interest survey. The eight activities/sports were randomly placed in survey sheets that were distributed to the participants by the teachers in the classrooms. It was explained to the participants that the survey was not part of the lesson, that their responses would not affect their grades in any way, and that their true feelings about these activities were expected and appreciated. The test-retest reliability of the rating scores was established by having a small sample of randomly chosen participants (N = 21) rate the activity again after 1 week. The intraclass correlation (R) ranged from .66 to .87 for the eight activities, indicating the activity ratings were within the range of acceptable reliability. Demographic information was collected along with the survey.
Chest -pass skill test. The skill test took place in a gymnasium. The researchers and trained graduate assistants conducted the test in four stations simultaneously. The participants were randomly assigned to a testing site for testing during their scheduled physical education classes. They were given a practice trial before taking the test. Teachers assisted in the testing sessions (e.g., distributing score recording sheets and keeping nontesting students away from the testing sites). Scores were recorded and kept by the tester at each site. Intertester agreement ranged from 96 to 99%.
Situational interest. Situational interest was measured after two learning tasks were administered. The first learning task was the stationary chest-pass. It required a participant to pass the ball back and forth to a partner standing 15-20 feet away using the chest pass technique. The second learning task was pass-shoot. This task required students to focus on two balls' and two partners' movements simultaneously when completing dribbling, passing, and shooting tasks. Figure 2 graphically describes this learning task in detail. According to the teachers, the chest-pass task was used frequently in their instruction while the pass-shoot was never used.
The two tasks maintained the authenticity of actual learning tasks in physical education and were effective in eliciting valid responses of situational interest in middle school students. Students in Chen and Darst's (2001) multisample study rated the chest-pass low and pass-shoot high in situational interest. In this study, the two tasks were used to minimize the threat to the internal validity of the rating scores by contrasting high and low situational interest. The threat is very likely when situational interest is measured based on participants' selfreferenced ratings rather than a common reference frame contrasting highs to lows (see Tobias, 1994 ).
Data were collected using a counterbalanced design. The two learning tasks were administered at two stations simultaneously. In each data collection session, approximately half of the participants were randomly assigned to experience the chest-pass, the other half to the pass-shoot. They completed the Situational Interest Scale immediately after experiencing their respective task. They experienced the second task after a week and completed the Situational Interest Scale a second time. The two tasks were instructed by the researchers and trained graduate assistants and took place in different areas of the gymnasium. Standardized instructional procedures were followed to maintain consistent instructions across all instructors.
Data Analysis
In data analysis, rating scores on basketball from the individual interest survey were used to represent their individual interest. Composite rating scores on Total Interest (4 items) were used to represent the level of situational interests (high and low) from the two learning tasks. Total points earned in two chest-pass test trials were used to represent skill levels.
Preliminary analyses. The effects of different task sequence on participants' responses to Situational Interest Scale were examined using Hotelling's Trace test. The purpose of this analysis was to determine the extent of possible confounding effects that might result from different sequence of measuring high and low situational interest. Then, Cohen's effect size (d = (μ 1 -µ 2 )/σ, 1988) was computed to determine the differences between the means of responses to the chest-pass task and those to the pass-shoot task in all the dimensional measures. The purpose of this analysis was to validate the level of situational interest of the tasks with the current data. Cohen's criteria of .20 (low), .50 (medium), and .80 (high) were used to determine the validity of situational interest measures. The preliminary analyses were conducted on Total Interest measures and the five dimensional source measures: novelty, challenge, attention demand, exploration, and instant enjoyment. Measures of high and low situational interests were validated when the differences in all the dimensional measures between the two tasks were reasonably large.
Correlation and MAATOYA analyses. Pearson product-moment correlation coefficients were computed to examine the relationships among individual interest, pass-shoot situational interest, chest-pass situational interest, and the skill test scores. MANOVA was used to determine the extent to which individual interest, low and high situational interest, differed in terms of gender and skill levels. In the MANOVA model, participants' rating scores on basketball in the activity survey and on Situational Interest Scale in the chest-pass and passshoot tasks were specified as dependent variables. Gender was used as the independent variable and the skill test scores were used as a covariate to control skill influence on participants' responses to individual interest survey and Situational Interest Scale.
Hierarchical log-linear modeling. Because the literature has indicated that situational interest might have greater motivational potential than individual interest, our last effort in the data analysis focused on finding the extent to which individual interest, skill, and gender were associated with differentiated situational interest ratings. In the analysis, we divided participants' responses to the high situational interest task into quartiles and examined the association of individual interest, prior skill level, and gender with top and bottom quartile situational interest responses. In all the statistical analyses, necessary assumptions were tested.
RESULTS AND DISCUSSION
In this study, we intended to examine (a) the relationship among individual and situational interests and acquired motor skill; (b) the difference in individual and situational interests in terms of gender and skill; and (c) the association of high or low situational interest with gender, skill, and individual interest. After the preliminary analyses for clarifying the internal validity of the data, each subsequent analysis was intended to answer one of the above questions. In this section, we provide the results of each analysis along with discussions that reflect our analytical considerations for the data analyses and interpretations of the data.
Preliminary Analyses
Effects of task sequence. Respectively, 97 participants responded to the Situational Interest Scale in chest-pass first (Sequence 1) and 94 in pass-shoot first (Sequence 2). The means and standard deviations of Total Interest ratings on the chest-pass task were 8.34 and 2.58 for the Sequence 1 group and 8.14 and 2.52 for the Sequence 2 group. Respectively, the means and standard deviations of Total Interest for the pass-shoot task were 12.99 and 4.68 for the Sequence 1 group 13.87 and 4.66 for the Sequence 2 group. A Hotelling's Trace test was performed on the data to compare the means from the two sequences, assuming there was possible difference caused by the different sequencing. Box's M was 100.68, F(78, 112572) = 1.21, p = .11, indicating the assumption of covariance equality for Hotelling's Trace test was not violated. The test yielded a Hotelling's Trace value of .08, F(12, 178) = 1.25, p = .25, suggesting that the data collection sequence had little effect on responses to Situational Interest Scale for each task. The data were subsequently pooled together for each learning task in the subsequent analyses.
High and low situational interest. Tobias (1994) has pointed out that the validity of interest measures becomes questionable when levels of interest are determined merely according to students' self-reported highs or lows without a comparable reference. This self-referenced classification of interest levels potentially contributes to the discrepancies in research findings. In this study, we used a dual-comparison measurement environment in which high situational interest was determined in terms of the two tasks in reference to each other. In the analysis, we used Cohen's d (Cohen, 1988) as an indicator to determine internal validity of situation interest measures, which contrasted high situational interest from low.
Cohen's d was estimated using means and standard deviation from the data. Table 1 shows that the participants rated the pass-shoot task higher than the chest-pass in every dimension of situational interest measures. Cohen's ds exceeded high criterion of .80 in every dimension, indicating that the pass-shoot task was of higher situational interest than the chest-pass. The results suggested that in reference to the ratings of chess-pass, participants' ratings on the pass-shoot task represented their high situational interest. The results also indicated that the appealing effects of the two tasks were distinctive in Total Interest, Novelty, Challenge, Attention Demand, Exploration Opportunities, and Instant Enjoyment. Table 2 reports the correlation coefficients among skill, individual interest, and situational interest for passshoot and chest-pass tasks. The correlation between individual interest and skill was strong. A weak but significant correlation was observed between pass-shoot situational interest and skill. None of the other correlations were meaningful. The participants' responses to the low situational interest task, chest-pass, were not related to any of the other variables. In addition, it is worth noting that individual interest was not correlated with high situational interest (pass-shoot ratings). This result supports the notion that individual and situational interests are independent motivational entities and may have distinctive motivational functions at a particular learning stage (Alexander, Jetton, & Kulikowich, 1995) .
Relationship among Skill and Individual and Situational Interests
In different domains, research on the relationship among knowledge, individual interest, and situational interest has provided mixed results. Benton et al. (1995) found that knowledge was moderately correlated with both individual interest (r = .53) and situational interest (r = .48) in narrative writing. Alexander et al. (1995) , however, observed a quite low correlation (r < .30) in the knowledge domain of immunology. A low correlation (r = .16) was also found in reading (Schraw et al., 1995) . The inconsistence in these results may suggest that the relationship is likely to vary in terms of the knowledge specificity and situation involved in learning.
Our data indicated that in the movement domain, physical skill had a strong correlation (r = .63, p < .01) with individual interest. Two indications can be made from the results. First, the data have provided additional evidence to support Renninger's (2000) argument that individual interest is partly based on an individual's knowledge and values about the content. Children at a young age can develop strong individual interest. At the middle school ages, however, individual interest may shift. Early interest can be replaced by other activities. Shift of individual interest is often associated with their self-perceptions of competence (Hannover, 1998) . With deepened understanding of the content and competence, adolescents tend to develop stable individual interests (Renninger, 2000) . Bergin (1999) and others (e.g., Todt, Drewes, & Heils, 1994) have argued, on the other hand, that the knowledge and values that stabilize individual interest are functions of the social environment in which knowledge and values are created and shaped by the influences from popular culture, family, school, and peers. It can be speculated, then, that given the social popularity of basketball in American society and its strong representation in the physical education curriculum across elementary and secondary schools, the participants had acquired relatively strong knowledge and values about basketball that had stabilized their individual interest in basketball.
Second, the results may indicate that the participants as a whole might be in a relatively advanced stage of learning. In articulating the relationship of interests with learning, researchers (Alexander et al., 1995; Hidi & Anderson, 1992; Tobias, 1994) have suggested that situational interest may attract learners to initiate learning when their domain knowledge and skill are limited. With gradual accumulation of domain knowledge and skills, the original -catching‖ of situational interest might be transformed into a -holding‖ of situational interest (Mitchell, 1993) . The transformed holding of interest will have a longer and stronger motivational effect on learning than the short-lived catching of situational interest. It may be assumed from the data that the participants, after having been learning the content of basketball since elementary school, were in a stage of learning where situational interest had been strengthened from a catching pattern to a relatively stable holding pattern. With growth of knowledge and skill in basketball through elementary and middle school years, the students had become competent learners. For them situational interest might begin to develop into individual interest (Alexander et al., 1995) .
Gender Difference and the Role of Skill
Because interests covary with knowledge and skills (Tobias, 1994) , the ratings on situational and individual interests were adjusted in terms of the skill test scores for the MANOVA. The calculated standard R coefficients used for the adjustment were .12, .15, and .02 for individual interest, pass-shoot situational interest, and chestpass situational interest, respectively. In the MANOVA model, gender was designated as the independent variable, skill test scores as the covariate, and individual and situational interest ratings as the dependent variables. Table 3 reports the descriptive and adjusted means for individual interest, and situational interest of the pass-shoot task and the chest-pass task.
Computed Box's M was 57.13, F = 1.28, p = .11; indicating that the assumption of covariance homogeneity was not violated in the data. Bartlett's test of sphericity rejected the hypothesis that the covariance matrix was an identity matrix (χ 2 = 246.94, df = 5, p = .00), indicating the warrant to apply MANOVA.
The results showed that male and female students differed on situational interest in the pass-shoot task [Wilks' λ = .96, F(3, 184) = 2.73, p = .05]. The borderline result was not surprising because the literature has been providing mixed findings. Gender differences of interest have been documented in most studies in science and mathematics (Baumert, 1998; Gardner, 1998) , but not in other disciplines (Fölling-Albers & Haringer, 1998) .
In describing the relationship of knowledge with individual and situational interests, Alexander et al. (1995) have suggested that learners rely on different interests at the three learning stages: accumulation, competency, and proficiency. At the accumulation stage when the individual has limited knowledge/skill, situational interest attracts him/her to acquire new knowledge/skill. At the competency stage, accumulated knowledge provides a basis for developing and enhancing individual interest. Individual interest starts to replace situational interest as a major motivator. At the proficiency stage, individual interest has become the sole motivator. Individuals engage in activities that are consistent with their individual interests.
Based on this model of learning, it is logical to reason that the female students were at a lower learning stage than their male peers. For the pass-shoot task, the female students' interest basically was situational. In other words, situational interest was their primary motivator to engage in the task. For the male students, the lower ratings on situational interest may reflect that, in comparison with their female counterparts, they might be at a higher learning stage where their reliance on situational interest had declined. An examination of the participants' skill test scores strongly supported this reasoning. The mean of skill test scores for the male students (M = 35.67, SD = 6.59) was at the 50th percentile of the national norm for boys of the age, while the mean for the female students (M = 25.95, SD = 6.71) was at the 25th percentile for girls. It is clear that boys and girls in this sample differed considerably in their acquired skill.
It seems apparent in the standard β coefficients and the adjusted means for situational interests that discrepancies in skill accounted for the gender difference in interest measures. It is shown in Table 3 that when discrepancies in skill were controlled, the mean of the female students' scores on pass-shoot situational interest increased from 13.44 to 14.36, while the mean for the male students' scores decreased from 13.40 to 12.70. This led us to hypothesize that skill might account for the gender difference in situational interest.
Determinants of Situational Interest
Although the MANOVA results indicated that gender was found likely to be a significant determinant of situational interest (p = .05), it was premature to accept this result without taking into account the effects of skill and skill-gender interaction on high and low situational interest. To examine the hypothesis that skill accounted for the gender difference in situational interest, we conducted a hierarchical log-linear model analysis to determine the extent to which high and low situation situational interest were associated with skill and gender. For the analysis, the students' individual interest and skill test scores were coded into above-or below-average categories according to the means of the two measures adjusted for gender. Then, the number of students in the high and low quartiles of pass-shoot situational interest were counted and compared in individual interest, skill, and gender using a hierarchical log-linear modeling analysis. The cut scores for the low and high quartiles of situational interest ratings were 8 and 16, respectively. The participants with Total Interest ratings below 8 were classified in the low quartile and those with rating scores higher than 16 in the high quartile. The classification resulted in a high quartile of 51 participants and a low quartile of 48. Table 4 reports the frequency distributions of students in skill, individual interest, and gender grouped in high or low quartiles of situational interest. Results in Table 5 shows that the frequency of student counts between the two groups differed in skill (p = .00) and individual interest (p = .02), but not in gender (p = .93). A goodnessof-fit test indicated that the hierarchical log linear model fit the data well (Likelihood Ratio χ 2 = 11.25, df = 24, p = .98).
Results of the hierarchical log-linear modeling confirmed that the gender difference in situational interest might be attributed to the inequality in skill. The students who demonstrated high or low situational interest could be distinguished by their skill levels and individual interest. Contrary to the results of correlation analysis, the hierarchical log-linear modeling showed that at a high skill level, high situational interest was associated with high individual interest. The result seems to suggest that the students with relatively high skill might be in the competent learning stage where situational interest was being internalized and transformed into individual interest (Alexander et al., 1995) . It may be speculated that situational interest of the students with high skill might demonstrate a -holding‖ nature in that it was likely to be intertwined with individual interest. It might be possible that the students with high individual interest and high skill are more likely to be triggered by situational interest in learning motor skills.
Scholars in physical educations have argued that knowledge and skill difference between boys and girls are socially constructed. Most boys and girls learn physical skills in a highly stereotypical social environment that expects boys to develop superior skills in some activities and girls in others (Williamson, 1996) . Griffin (1985) , in her classic study on boys' and girls' participation patterns in physical education, reported that parents, teachers, and peer students explicitly showed very different expectations for boys and girls. As Williamson (1996) has summarized, in the society and in physical education classes, girls are expected to merely participate in activities, while boys are expected to improve the skill. Based on the literature and the data, we can argue that the gender discrepancy found in individual and situational interests is less likely a function of gender itself. Rather, it is accounted for by the knowledge and skills boys and girls have constructed while learning physical tasks in a stereotypical social environment.
CONCLUSION
In this study we attempted to examine the extent to which gender and acquired skill were associated with individual and situational interests in learning physical skills. We adopted a dual-measurement environment where the level of situational interest was determined by contrasting participants' responses to two learning tasks rather than by relying solely on self-reported high or low levels. We believe that these methodological approaches have enhanced the internal validity of the data.
The data analyzed in this study clarified the association of situational interest with skill and gender in learning motor skill. Boys and girls can be attracted equally to learning tasks of high situational interest. We found that individual interest and skill levels had a strong positive correlation. In general, individual interest and skill levels were not correlated with situational interest. However, the hierarchical log linear modeling revealed an association among high individual interest, high situational interest, and high skill. In addition, the model clarified that skill accounted for gender difference observed in the MANOVA results, indicating skill played a more important role than gender in situational interest. Taken together, the results have shown that skill played a critical role in determining both individual and situational interest in learning motor skills.
Our findings seem to support the notion delineated in Alexander et al.'s (1995) learning stage model that situational interest can assist the development of individual interest. From this theoretical perspective, results of this study suggest that both individual and situational interests may play a role in learning a physical movement task. But the effects are likely to be determined in large part by the initial skill levels students have acquired when beginning to engage in learning that task. To facilitate learning, physical movement tasks should be designed as situationally interesting as possible to motivate students in the initial learning process (Chen & Darst, 2001 ). The ultimate goal of triggering situational interest, however, should be to help students develop stabilized individual interest in the content.
In the domain of physical movement, gender has been viewed as having a significant role in males' and females' activity preference and participation patterns in learning (Griffin, 1985) . Male and female students are stereotyped as suitable for certain physical activities that are -gender-appropriate‖ because of their biological characteristics (Williamson, 1996) . Social impact on their different preferences of physical activity and learning patterns are largely overlooked. This has resulted in a stereotypical view about the role of gender in learning physical movement skills and development of interest. Our data have provided a piece of evidence suggesting that differences in interest between male and female middle school students may be accounted for by their difference in acquired skills. In this sense, we deem the gender difference in interests to be a social issue rather than a biological one (Williamson, 1996) .
To conclude, we situate our study in a context of -motivating the academically unmotivated‖ (Hidi & Harackiewicz, 2001, p. 151) . Similar to the interest and motivation in academic content, children's interests in learning motor skills and health-enhancing physical activities deteriorate as they grow older (U.S. Department of Health and Human Services, 1996) . As Hidi and Harackiewicz (2001) have suggested, the impact of interests on learning motor tasks is associated with other motivation concomitants such as their goals for learning, self perception of competence, and the social environment of learning. For students not interested in learning, such as those in the low quartile in this study, how intrinsic and extrinsic sources of motivation can be utilized to enhance their motivation should be the center of motivation and interest research (Chen, 2001; Hidi & Harackiewicz, 2001 ) regardless of the academic domain they are studying in.
